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PROBLEM TO BE SOLVED: To provide a thin film zinc oxide resonator 
having higher crystalline performance and orientation without giving any 
effect on its resistivity and to provide its manufacturing method. 
SOLUTION: This invention discloses the manufacturing method of the 
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dielectric layer and a new creation promoting film (120) is formed on the 
adhesive layer. Succeedingly a zinc oxide layer (125) is formed on the new 
creation promoting film and an upper side conductive layer (130) is formed 
on the zinc oxide layer. 
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(54) *fiS*3J;yf-?-©S4jg*fefeJ:tX*|gSg*#-r«IBT5^/'?-f X 



(57) \mm\ 

ffitt, ^m«:eS:^T^S«'^-7> (5 0) SrS^T^ 

X7^«v^^*-r^tr. ^<D'^. ^m'^m ci 1 5) 

(12 0) «Stt)i±tcj^j5Ksns. «S5ViT^ 8e{t: 

(12 5) ri:3.-;^«JX->'3>{Sjlf»±t 
J^fig^n, ±(»lW«ttl (13 0) Sf{tS«SS-h»C 




(2) 

1 

(B) mfimm^-7.±\zmm^im^mmr?>xy'y 

(c) mtmm\tm±iz0mt<D=.:3.-i7'jm-'>3 

(E) mmkit,m^(D^&^nm(D±.\zmm'&m^m^ lo 

CrO'5%i!>;4<t'bi o^^trc: t ^4* IS tf -Sif*, 
ailEtfe«*i*. 20 

30 

o tlx ^mme 3^ u > i^-r s X X y 

[s«5ft:«8] Wfe»«'^-X«, XT=P+y:/*-&tr 40 

sxy'^>>:$'U>i'X7^>y:;^{cJ;DJ^fi6;$txST i *5j;y: 
C r©'5-6'>;^£<i:fcl-:?S:-&tyc:t$!|t?S<i:T-5iS* 

MSrJ^^-r^;^7^>y7'7&i, A r :/^Xv=£<seffl-r^X/1 

•^5"; >^X7^-v:/S:-g-tjj:tSi|^@ifrs»*3S7f2 
[13^:9 1 1 1 mi!m.{icMSii<nm^K^'^7.nv ^ u so 
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im^m 1 3 ] ^Mtg«ffi^-x t , 
s(ii5S«tta±»cjgfi!6$nfcp t *^tj-i-i7 ux- 
taiBxzL-i/ 'J X— >3 >{Sitii[±fc}^j5K$nfcKYtM 

imM 1 4 ] *aie#s8gsffi'^-x7i«x7^i' v x 

1 5 ] li(rlH««ttJi*t, T i i&iiZSC r 05 
^i!>;5:<<!:t)lO«:'&treii:$!!#ai:T*iil*JSl 3B3 

mim. 1 6 1 l98HX3.-i? 'J x—> 3 >flSJtlK*«. 

P t Sr^tj;ii:S:#mi:-r?.»5^J«l 3 tB«<D*Jg8g. 

7] 'ri7 7.^^'-vmi\:m.^m^z. 

tti25^ 7. 5^ - H B?{t:M«)g O *{SiiT -5 fe* CO 
Xj.-i7ijx— >3>{iitlKa:S#L, MIBXi-i^U 
x-v'3>{Ejt^d«, P t*-&trc:i:*!|fSi;i:-rS5^i7 
X^^^-FiSSrsHfilit. 

<1 1 l>iBrSl?£^tfrtS!|*«frSiS*Sl 7i3i6 

*fri2#^liSgSS'^-x ± jgfilt $ nfcs«tt@ t . 
MIBS3&ttB±tcjgfi!S$n^p t *-g-trXi-i7 ux- 

gtiexa.-^ ux— >3 >(Sjtig[±t}gfiKsn^cg?{kM 
ti*sgg*#-r^ c t ^#@i[i-r ^w^T^A'-r x„ 

[tt*a2 0] itFlSXi-^UX— >3>{Eiil»«, 
<1 1 l>ErS]S:^tJCl<i:^4tm<!:-r2)i»*«l 9 tBm 
OS^5^A*-fX. 

[0 0 0 1 ] 
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[0 0 0 2] 

it- 1;7« (PCS) ±)V7mm. zi-vux 

(v) <£K®P$©2f&T*5D©T-5J:i:tCJ;05eil$ 
[0 0 0 3] y'fi'U;:?.:*.-^ h»7-^©^J|i«. 400 

MH z JJ4±©*jgSfflji»cigLfcf^#W;^*fipf'N©W^ 

[0 0 0 4] ^iK^iB(7!i>e>ji^^$n^#ii8g(^. 

tiiix^^nm^mmiz^K>mm-^n^. 215:^1^*31.^ 

T, /■^Jii;^mt& (BAW) 

J;y:«B««fe (SAW) 7^AWxroM**«f. 

[0 0 0 5] A^«i;^t^li§§{C*5VST, i^m^<D±m<D 
W»C, 7^i7X^^-H (textured) l|iK«:-&tyexy« 

aB*«-y->H-f -y^^^sn^. *stc*5t,iT, 5^i7;^5^^ 
•) SSI s nfciBifi] s n*>o]^^w tcs^u s % © t u 

X'^m.-^tx.^. ^fd. X|g|Elt(fu<;/4^>i/ (rocking) ft 
[0 0 0 6] *SS*iBAWxAW 

;^5^i'-Htrx\/it^)itt, *fis««w«®tcj^bT 

7^i7 7.^^-h*tfXym^gtt. ^|g^S«© 

*«Sgtt. s«'<-xrttj^^$nsx7:¥ + 

[0 0 0 7] ifi|>«r;^«!(Sf*t, 4 0 OMHzSrSAS^ft 
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ii^^SrSTfc. i'::i-'J5^^7 7i/5'Qfi, *^S§©|£;^ 

mMmy.^)V^i:.wmfi:^^)V^h(DWi(r>w^^\z'o 

[0 0 0 8] Qtiif^k^ CD^:;^«, ^©^S^nfcib 
f^««»««I^T, *lcfiSgJcj;»3±i;«@W (intrinsi 
10 c)W#a^{cRlt^J-r^. Campbell. Surface Acoustic 
Wave Devices and Their Signal Processing Applicat 
tons. Academic Press. Inc.. 1989 (£;^T> Campbell <i: 
P^^) :^J;t^osenbaum, Bulk Acoustic Wave Theoryan 
d Device, Artech House, 1988 (£4T, Rosenbaum t 

[0 0 0 91 mm'Mmws.T-tJT.'f-'^-Yiimt.Xy 
sn*^-:?s^#{ca^nTi/^^. m^t'm. (k^) 

4 0 0 MH z J; 0 t)±T<D*a8gffli^tC*iliT!|**©fiJ 

[0 0 10] 2-:3®!|#is^«-b, 
n*^ e. ^® ^ irji bT s r t TS^^i-ws . 

30 -^-nctOTTXa— i^'J-S^aXnucleation) 75^®^ 
[0 0 11] 2|!:ffifC*5liT, Xi-:{7 U-v-a 7^ 

40 afi««lBltg;^lg»jX^;*>hi:bTO«lfflfc«?)OBl«g?& 
[0012] Sifc. ig{fc3glBtt, *3fe«llCfita14T& 

gi#?snssi<ba«B*«, jtiSEWiie^A^o^issigc 

ffl^lC^UT, *ii5©fita^?£WT-5Sg{bM«aS:«efflT 

50 srt. ufe*toT, H:«wjis*e«oie{kaE»&«tffl-r 



5 

CO 0 1 3] mmmitmm^^m^izmm^nx^rc 

[0 0 14] 
CO 0 1 5] 

izm^^n^o mitms^mmt:%m.r^^^<D:^mz^ 

^ - i - X- V- 3 XSitK ^^ffl T-S t J: t) i£ 
Ux— >3 XSitlStt, Kfl:M«iS©^i77.5^-vfl:*(E 

[0 0 16] 2|£5!IS(DSiJCD^ifi}gffifcJ:n«, *|gSg«r 
ts. P tW-i-i'Ux-vaXEjtlK*^ ^ 

^-$n«). xa.-i"jx-v'3>{|iit@«. itJiggd^* 
ji-r?)o *^?q<D5E?5:^SIigJ^®tc43V>T, x^-i7ij 
•5. 

CO 0 1 7] *^^©SiJO||J£?l^§8tcin«, *^S75i 

m<D±\zm^^n, BeYbs«©i^agii75^ #«ttoDx 

i-i7UX-'>3>(gitK±fCjgJ5rg$n-5o XaL-i7lJ 

X— >3>{ejtMtt. ^mm^^<D±izmm^n^&m. 
if-c:f\zmmmiz. mitwmm<Dm0Si.<Dmiz^^m^^ 
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:j3(,iT. x^-^UX-v's >{£j1IKH. ^Ybffi^SW 
5^i7Ag^^<bS:(Sjt-rS. ^^tgggtt, SSfbM«SO»l»S 

[0 0 18] 2t:38M©S'JWllJiS}^fi|{c:J;n«, ^MSS^ 
10 lOO«^S:5i7v'>ii^-r2.fe*(D5i7-!i-:£^0. 5 

[0 0 19] ^iB@», ^m^mm. 

^-7.±.\zmm-^rifz.m^^M. g«ttH±<DX3.-^ 

Ux— >3>{EiiK. Xo.-i'Ux-v'a >«Sitl^±tc 

}^j«$nfcK<b3i«B«)il8a!l». *5J;r^iefbii«&/i±»c 

#^fbT*o> 0aA«. B'D^^st*^*: (f c 

c) «lift<h<l 1 l>iE[BlS:*-r5. -=L-i7\) 
x-5^3>{EjllRtt. K<baE»BOJ^^oratci!SS«*3 
20 ctrKiH|Bltt<Dii;*;i&{lgjl-r^. 'S.u^^mMm\zis\^^ 
T, X:r-i7Ux-->3 >«Ejili[H, K<bM»®co5"i7 
+ — (bSr(SiftT-5. 
[0 0 2 0] 

4 0«, (BAW) T^AWXT^iDW-S 

«®^FeSt (SAW) T^A-fXfe, £tT© 

— y- (IDT) Sr^^■Z?J^fiEStl#?.. 
30 [0 0 2 1] *«|g4 0 tt, ^^agSS'^-X 5 0 
tr. ^^tiggStR'^-T. 5 0 ^T^X^U^^OLT^^rVlf 

«6 5tt. ->Un> (S i) S^tr, LtS^L, -^-Wf^i^ 

-AW h (S i C) , ■y-^T-l'-V (A 1 2O3) . ii^)"^ 
Aat^ (GaAs) 

c 0 0 2 2 ] 5 0 \t. mm.m e 5 (d± 

40 \zm^^ntz^nWm(D7.i'yi;%^tSo BAWt^AW 

*^e,om^Wi®igfea«^6 5 Sr«StEWtC««TSo SA 
i&»Clt'<:TJ:Digl.>W#ji*Sr»-r-5. LA^L, SAW 

\Z, BAWi^Jiggfflit{C-:3liT, S«e6 5*5J;0C^© 
50 J:OJl!l/5lfS<>tf-:S^>;^SWL73:ttn«;i5:e);&ti. 
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[0 0 2 3] -«»C:fel>T, < t 'b-iffl©^»-r « 

7=h)Vyr7.-mi\Mm (a-S i Oa ) 
y7 7.m\:7)V^-^L. (a-AlN) M^^tS. ^Z. 
T, ^m.W-7.^vi^\-t. T'EJVyrT.-mitmm (a- 
SiO2)»7 0, 8 0. Q O^iiXf'l 0 O^iiXf^fV 

■?=n-?- © ± $ nfc T ^ ;i' 7 7 ;^ ^{k 7 5 z: >^ A 

(a-AlN)H7 5. 8 5, 9 5 1 0 5 , 

y^T*;W7 7X^^t7;W5Zie'A (a-AlN) SlO 

(a-S i O2 ) )B1 1 0$-&tr9ffiOB;^^'»;^{3j; 10 

7^;i'7T7.-K^t;i6m (a-S i O2 ) ©ft 

fba^ (a-A 1 N) *!ifb7;P5n<i:7A (A 1 N) T 

[0 0 2 5] *SS4 o«. 7^;U7rx-Bsfbaig 
(a-SIO2)Sll0 ©±»C}gBESnfcS3BPttS 1 20 

1 5Sr-&tf. s^tt^i 1 5H. eATtcffaatsi?^-r-& 

j^«14Bll5«, > (Ti) Sfetti'OA 
(Cr) Sr-g-tJ*s, >';P3-":;A (Zr) , A 

T'-'^A (Hf) . (V) , =.:tZf (N 

b) , (Ta) , ^U:/5^> (Mo) *Jj;tX^^ 

>if7.y-> (W) 3fct5tCB'r«©-gr^(CJ;^B#»i^fe, 

tc:j3 6 S3SI«fc:?«e)j&^t;/is Tail's. 30 

[0 0 2 6] T#m® 1 2 0 ^m^m 115 <d±.\z 

[0 0 2 7] T«!I«S1 2 Ott, Zf'y'^^ (P t) 
tr. ^JA«, ^ (Au) , U-J'^L. (Rh) , 40 

/l^i^C'A (Pd) , ^ (Ag) iaJcy^-r U>"!7A (I 
r) ©J;'5;^j:^^©J^afifeSS:{EjiT-5;tJ6©^*75:^ 

i2o*t, #^Bf?<bttt?*o, *as§»S5 o©«®»cjt* 

bTHitfjK 1 1 1 >gaiS]©®'C.>t&T3i:35fli: (fee) 
[0 0 2 8] ^@§§4 0 ^jg^S£ 5 0 <D« 

ffifcMLT^aj^j^tft, fs[i-^'y)iy (wurtzite) mm^ 
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5&#ty, 5^^;^5^+-Kt!xy«^ei 2 gift 

Mfii^-g-tr. b;^vL. «SJA«, ^{t:7;l'5x>:7A (A 1 

^^J-;^^Sct'5C, RFS^^T.ny^'fJ >if7.7-yZfiZ^ir) 
[0 0 2 9] -f i?7.5^r-Htfxy«^S 1 2 5©± 

iz. ±mmmi 3 o*«}gfigsn«. ^^^<j:>m(r>mMm 

mmmizo\zmmr^n^-y\t.. *®gg4 0;!)tBA 

Wx/'NW 7. T- * ^ S A Wx/N'-f X T ab ^ <D*MC J: 
^. Campbell Rosenbaum W&l 

3 0tt, 5^^>- (Ti) (Pt) Sr^ty 

Au^teckt^A^v'-^A (P) (D^z>ts.mm. 

m<D^immz^\>^x, nmi 3 oa, 
5 0 <D^m\zm\M.fs.< 1 1 1 >iEiS]©ffi/C.'«*&T3i:;&fl: 

(fee) «|jgS-&tf. 

[0 0 3 0] 03 (a) ^iiXSZ (b) »c43ViT, 01 

*5j;Df 2 ics$tifc*s§g4 0 1 2 ©ft# 

W^fiE7!)i^$nTl>?)o 0 3 (a) tCOl^T, l*«t4B 
1 3 5*^, *lig&*S'^-X5 O±»C}gfi£3nT0i-5. 

^teS 1 3 5(±. (T i ) Sfctti/DA (C r) 

*-&tr*^ m^ii. i?;i/3X^7A (Zr) , A7X'i7A 

(Hf) , A-:hi?-i7A (V) . (Nb) , :J'>jS^ 

(Ta) , ^VZfy'y (Mo) *3J;lK:5' ^i'X'T^-^ 

(W) CDJ;5^fBift"b, CCfC^ttSSiWtiO, 
* fC t ■:5 T W & t S -e * ^ -5 . 

[0 0 3 1 ] S«f14g 1 3 5<D±lC. T;VS::^'i'A (A 

fiKsnsetc^vixxi— ux— >3 >45j;ytigft« 
^i&mr^rzttxDzf^^i- (p t) ®t->7;5^^-kik 

14 5t). mSl 4 0(Z)±(C-&*n-2>o T^^T.^^--^-— F 
K 1 4 5 ©±tc, fcrxy«^jgS«^ 15 0 43 J;tJtJi#J 
liffil 5 SAiJg^^ns. 
[0 0 3 2] 03 (b) tC*5liT, ^«ttmMB 16 0 
*MSS«^-7,5 0±Cil^fig$n«.<. 
ei 6 0«, f^^'^ (T i) ^rz\ti/UA (C r) 

tr*t, 0d^«, i;;pnx«i7A (Zr) , a7x^7A (h 
f) , A*:?-i»:;A (V) . x:^:/ (Nb) > ^yiS')V 
(Ta) , ^:U:/x> (Mo) *5J;t/f^ > 5^7.5=- > 

(w) z.:nz^i-y^mmiz^K). 

*fc?ge»l^ii4*T*5 5. S5«tt«SSl 6 0©± 

\Z, ^tCjgfiK$tl5g{C*3ttSXi-i'<JX-->3>S: 

flEa-r^fc«e)©^i7X5'-\'-KiKi e STitj^EKsns. 

xi'T.^^^-H^l 6 5©±(c, ■r^Ji'X^i'-Ktfxy 
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m^B 1 7 0 t3j;tx±fi!itt6i 1 7 5 twm-^n^. 

[0 0 3 3] 04 (a) a^Z^A (b) JCcfeliT, IE® 
if^ife (SAW) 7'A*-1'7.2 0 0*5j;OJA';l/i7^gjg[ 

(BAW) xA-1';^2 2 0O±®S*«^$nTliS. S 
AWxA'-f 7. 2 0 0 tt. ^SxU'/>h 2 1 5CD±(Cjg 
0Si-^nfc—no:>mm:r.U^>h 2 0 5*iJ;t;J2 1 0$:# 
tS. ■i>i$'y=i^i$')Vhy>7.y'zL—d- (IDT) tLT 
flS<#«SxU;*>h2 0 5*<taf2 1 0«, ^#»3&« 

«iiWi:&r6]tcejs-rs^<h$rpjte{c-rs. isetx. baw^ 

^X-l";^ 2 2 0 TfiiJ*3 J:0^±{BiJ«ffi 2 2 5 ii^Zf2 3 
h EEIlS14©«ip|!l*|fi)#»iS[©e»$pI«lt-r 

[0 0 3 4] s5tc*5i,»T, ^m^^nm-t^:^m<Dy 

n*^tSSg«, B AWx/N'-f ;^ *fctt S AWt^AW 7. © 

to 0 3 5] mm\z. :i(D:^mit. ^m^&m^-x^ 
mmr^T^T-yy (240) ^^a. mmvtz^'^iz. 

[0 0 3 6] mm-m^-^tSo 

*«EJglKfc:;tel>T, S«S«. ->U3> (S i) 

-A-f H (S i C) , ^yr^^ (A 1 2O3) , iiO^ 
Am.m (GaAs) *5j;rX^J:fC*3ttSM^A^&^lll« 

[0 0 3 7] ^m^&w.^-xii. mnit^mo)x^yi7 

^:;i/7rX-g?fkil^ (a-S iOz ) B*3J:CX7t;W 
:7T7.^Yb7;P5:::':7A (a-AlN) 

•fb^^ (a-S i O2 ) »43ckt;^E-©±lC^n-etlJ^fiK 
^nrz4m<DT=E)l^yr7.^^t7JV-S.=.<yM, (a-Al 
N) *5J;CX— #±07^)1/7 3- X^^b7;W5:^'^ A 

(a-AiN) m<D±\zmm^nrcm±m<D7=E)vyr 

X~mitmm (a-S i O2 ) BSr-g-tfo 

[0 0 3 8] Vi.mmf3.mm^j;imm*^. y^^y^\^m 

Lfc*«oT, t»J^«, -H^tSitl (S i O2 ) 

7=f:)vy7 7^—mitmm (a-s i 02 ) <DRt>*)iz^ 

fflT^Ct^iT^, |WI«I(C, ^^t;7;U5ri<J'A (A 1 
N) 7^:;i'7 7X^fb7;i/5zi>5A (a-AlN) 
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[0 0 3 9] ^SggSffi'^-XSrti^Lfc^. :/U>?U 
— >7T-<yy (2 5 0) *iS|ff$n-5. ^(DXy'yZf 

rf> (Ar) iSj;!/^^ (N2 ) :/y X-?Jiy zy(D^tE 

[0 04 0] i^u->\z^ntzm±(D—m<tmm 
m(D±iznkm^mi!>m^-^n^o sssittB«, ^e-cdjijc 

j^fiK ^n^m^(Dm izM-r^mmn^'&mm \zmm-r 

-€-Oftffl*iKtf^li. ««ttJi«, 5^^> (Ti) *it 
tt^PA (Cr) &-&tr*«, m^it, (Z 
r) , A^Z^-j/A (Hf) . A*:^v'■>A (V) > "^t^ 
(Nb) . ^'>^';U (Ta) , (Mo) *<±: 

TS*f>^7.=ry (W) MmcRff)£<D^^©J;5;5:f^ffl!t& 

[0 04 1] *5g?«<D— SISEJg^tC*3t>T, 

tt. 7;i'=f> (Ar) y^x■7<D#^ET^c:*3^ts;^Ay 
y u > i^^-y h s i7 ij - > jcf 5 t *«a* u 

30 [0 0 4 2] BffSi©ff$©«®i4e*t#enS<»:, ^gfc 
Xa.-i7iJX-->3>{SjiM*^ s«t4g±tcji^^$n 

*b<«/#ge<b«iitt!i#i4s*r*. -*ti6j^a8fc*3 

l^T, «ffii:LTfil!i<:=:i-i7ijx->'3>0gjlM«> 
-f'y^}-^ (Pt) S-g-tf*^, «3J;^lfAu®i:-5;5:«'!?;5: 
#^il{bf^»i^3&^^ffl^n#S. SiJ©*ifiJ^SI»c*3tiT, 

40 n-57=-i7X5"-v-h*trxva»Hci-ii.-i7ux-->3 

it**f: (fee) siii*^-rs. 

[0 0 4 3] ■^mm^n.^%m&W(zi=\,^-r:. 
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* NOTICES * 

Japan Patent 0££lce is not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) A step which offers the substrate base (B) A step which forms an adhesive layer on said substrate base, 
(C) A step which forms non-oxidizing new chestnut ESHON promotion fihn on said adhesive layer, (D) A step which 
forms a crystalline layer of a zinc oxide on said new chestnut ESHON promotion film (E) A manufacture approach of a 
resonator characterized by having a step which forms a conductive layer on a crystalline substance layer of said zinc 
oxide. 

[Claim 2] An approach according to claim 1 characterized by said substrate base containing an air gap. 
[Claim 3] An approach according to claim 1 that said new chestnut ESHON promotion film is characterized by 
including Pt. 

[Claim 4] An approach according to claim 1 characterized by said adhesive layer containing at least one of Ti and Cr(s) 
which are formed of a sputtering step which uses Ar plasma. 

[Claim 5] An approach according to claim 1 characterized by a step which forms said new chestnut ESHON promotion 
film containing a step which carries out sputtering of the Pt with Ar plasma. 

[Claim 6] A step which forms a crystalline substance layer of said zinc oxide is Ar and 02. An approach according to 
claim 1 characterized by including a step of reactive sputtering which uses plasma to include. 
[Claim 7] The manufacture approach of the resonator characterized by to have a step which offers the resonator 
substrate base, a step which forms an adhesive layer on said resonator substrate base, a step which forms new chestnut 
ESHON promotion film of Pt on said adhesive layer, a step which carries out reactive sputtering of the piezoelectricity 
layer of a zinc oxide on said new chestnut ESHON promotion film of Pt, and a step which forms a top electrode on said 
zinc-oxide layer. 

[Claim 8] Said substrate base is an approach according to claim 7 characterized by including an air gap. 

[Claim 9] Said adhesive layer is an approach according to claim 7 characterized by including at least one of Ti and Cr(s) 

which are formed of a sputtering step which uses Ar plasma. 

[Claim 10] An approach according to claim 7 characterized by a step which forms said new chestnut ESHON promotion 
film of Pt containing a sputtering step which uses Ar plasma. 

[Claim 1 1] A step which carries out reactive sputtering of the layer of said zinc oxide is Ar and 02. An approach 
according to claim 7 characterized by using plasma to include. 

[Claim 12] An approach according to claim 7 characterized by for an approach of carrying out reactive sputtering of the 
layer of said zinc oxide rotating the substrate base, and realizing it. 

[Claim 13] A resonator characterized by having a top electrode formed on the resonator substrate base, an adhesive 
layer formed on said resonator substrate base, new chestnut ESHON promotion film containing Pt formed on said 
acUiesive layer, a crystalline substance layer of a zinc oxide formed on said new chestnut ESHON promotion film, and a 
crystalline substance layer of said zinc oxide. 

[Claim 14] A resonator according to claim 13 characterized by said resonator substrate base containing an air gap. 
[Claim 15] A resonator according to claim 13 with which said adhesive layer is characterized by including at least one 
of Ti and Cr(s). 

[Claim 16] A resonator according to claim 13 with which said new chestnut ESHON promotion film is characterized by 
including Pt. 

[Claim 17] Textured crystalline substance structure characterized by having a textured zinc oxide layer and new 
chestnut ESHON promotion film for promoting formation of said textured zinc oxide layer, and said new chestnut 

ESHON promotion film containing Pt. 

[Claim 18] Said new chestnut ESHON promotion fihn is textured crystalline substance structure according to claim 17 
characterized by including <1 1 1> orientation. 
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[Claim 19] An antenna for [ of transmission of at least one signal and the reception ] at least one, A filter for filtering 
said at least one signal, It has a mixer which has amplifier for amplifying said at least one signal, and an oscillator for 
mixing said at least one signal. Said oscillator An adhesive layer formed on the resonator substrate base and said 
resonator substrate base, An electron device characterized by having a resonator containing a top electrode formed on 
new chestnut ESHON promotion film containing Pt formed on said adhesive layer, a crystalline substance layer of a 
zinc oxide formed on said new chestnut ESHON promotion fihn, and a crystalhne substance layer of said zinc oxide. 
[Claim 20] Said new chestnut ESHON promotion fihn is an electron device according to claim 19 characterized by 
including <11 1> orientation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a resonator and relates to the approach of manufacturing a zinc-oxide 

resonator especially. 

[0002] 

[Description of the Prior Art] For example, the constraint about the conventional resonator has become increasingly 
clear by increase of the commercialization of an electron device which operates on a personal communication service 
(PCS) system, a cellular phone, a cordless telephone, a pager, and a frequency higher than 500MHz like a 
communication satellite. According to the impression of electric field which carries out altemation, the piezoelectric 
crystal which vibrates with resonance frequency including a fimdamental wave and a higher harmonic is used for a 
traditional resonator. The fundamental frequency produced according to this phenomenon is defined by making into 
twice membranous thickness the division of the acoustic velocity (v) of the energy transmitted through a frame. While a 
sound reflecting layer controls a frequency like a specific higher harmonic which is not desirable as known well, since a 
desired frequency is reflected, it is added by this relation. 

[0003] Rapid increase of a wireless network increased the research efforts to the alternative-ingredient suitable for a 
resonator application 400MHz or more. This driving force is supported by actual constraint, when manufacturing a 
crystal thin enough from Xtal or a traditional ingredient like ceramics. In the relation between resonance frequency and 
thickness, the need over the resonator of a higher frequency drew inspection of the altemative-thin film material which 
has suflRcient reinforcement. 

[0004] In order that the resonator formed from a thin film material may add electric field to a piezoelectricity ingredient 
and a piezoelectricity dielectric typically, in order to form the electrode of a pair, and a standing wave at least, the 
reflecting sxirface of a pair is included at least. An electrode is realized in a predetermined thin fihn resonator 
application by the thin film metal layer which can work also as a reflecting surface. In this application, a thin film 
resonator points out both a bulk acoustic wave (BAW) device and a surface acoustic wave (SAW) device. 
[0005] In a typical resonator, the metal / air interface interface formed with the electrode of a resonator top are 
committed as reflective main sources. The piezoelectricity layer which contains a textured (textured) thin film between a 
top electrode and a bottom electrode is sandwiched. In this application, orientation is carried out and a textured thin film 
is defined as a thing which was observed according to the X diffraction which enters between the range of the random 
polycrystal in one boundary, and the single crystal in other boundaries and which aligned atomically. Moreover, an X 
diffraction locking (rocking) curve may be used in order to measure extent of a texture. 

[0006] When a resonator is a BAW device, a textured piezoelectricity layer has the perpendicular polar direction to the 
front face of a resonator substrate. When a resonator is a SAW device, a textured piezoelectricity layer has one of the 
perpendicular or parallel polar directions to the front face of a resonator substrate. Since a bottom metal layer is 
typically formed on a substrate, a resonator also contains the air gap sound cavity formed in the substrate base. 
[0007] Various ingredients were inspected in quest of the resonator formed from the thin film which can deal with the 
frequency exceeding 400MHz correctly. Analysis is mainly two variables, the quality factor Q, and the 
electromechanical coupling coefficient k2. It focused. The quality factor Q is a thing about the response quality of a 
resonator, and is a coupling coefficient k2. It is a thing about the conversion efficiency between the electric energy of a 
resonator, and mechanical energy. 

[0008] Q and k2 Both are in inverse proportion to the proper (intrinsic) sound loss produced with a resonator in the 
defined clock frequency band. Refer to Campbell, Surface Acoustic Wave Devices and Their Signal Processing 
Applications, Academic Press, Inc., 1989 (hereafter referred to as Campbell) and Rosenbaum, Bulk Acoustic Wave 
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Theoryand Device, Artech House, and 1988 (hereafter referred to as Rosenbaum). 

[0009] There are alumimium nitride and a zinc oxide as a textured thin film available now. Although it has a 
predetermined advantage about the unification with the semiconductor device on a single die with the possibihty, 
alumimiiim nitride is observed as what has a coupling coefficient (k2) smaller than a zinc oxide, and is known by this 
contractor. Since a coupling coefficient (k2) is equivalent to the bandwidth of the resonator obtained, a zinc oxide has a 
characteristic advantage in the resonator application in a top [MHz / 400 ]. 

[0010] It is analyzed that the thin film of a zinc oxide has two descriptions, and fits the resonator application. A zinc 
oxide may be formed [ 1 st ] in the state of an amorphous substance or the crystal structure. It corresponds to the 
structure condition that there is no regularity or regularity of a zinc-oxide atom in a thin film. An amorphous state may 
be included, when a zinc oxide is formed as a thin film in the temperature in which new KURISHON (nucleation) does 
not occur below it and/or is doped. 

[001 1] In this appUcation, new KURISHON is defined as promotion of crystallization of the textured film regardless of 
the structure of a substrate where the textured film is formed on it. Similarly, a zinc oxide shows the textured crystal 
structure, when formed in a known heating cycle. As a thin film in a resonator, a zinc oxide is formed by the highest 
possible crystallinity and the highest possible stacking tendency, and it is the highest electromechanical coupling 
coefficient k2. And it is the purpose to acquire the minimum possible loss of the use sake as a controllable oscillating 
element. 

[0012] Moreover, a zinc oxide is resistance essentially. This property relates between a defect, depletion, and a grid 
and/or to the number of stacking defects or the purity of a zinc oxide functionally. Therefore, resistivity becomes 
comparatively low when [ that the zinc oxide used is comparatively impure or ] there are many defects. Sinwlarly, the 
zinc oxide chosen becomes comparatively high [ resistivity ], when purity and the number of defects are comparatively 
low. It is advantageous to use the zinc oxide which has the highest resistivity to a resonator type appUcation, therefore to 
use the zinc oxide of a high grade comparatively. 

[0013] Although the thin film zinc oxide had been used for the resonator, the structure of having the limited 
piezoelectricity nature was produced and the method of manufacturing the zinc-oxide thin film which has a limitation in 
crystallinity, a stacking tendency, and resistivity existed. It tumed out that these known approaches have the restricted 
locking curve, reinforcement, and other measxirable properties which include the further difSBraction peak in a list 
according to an X diffraction. 
[0014] 

[Problem(s) to be Solved by the Invention] As a result, there is need about the thin film zinc-oxide resonator which has 
higher crystallinity and a higher stacking tendency, and its manufacture approach, without affecting the resistivity. 
[0015] 

[Means for Solving the Problem] The manufacture approach of a resonator is indicated. According to the 1st operation 
gestalt, an approach contains first the step which offers the resonator substrate base. An adhesive layer is formed on the 
resonator substrate base, and a new chestnut ESHON promotion layer is formed on an adhesive layer after that. A zinc- 
oxide crystalline substance layer is formed on the new chestnut ESHON promotion film after that, and the 2nd 
conductive layer is formed on the crystalline substance layer of a zinc oxide. The constraint accompanying the known 
method of manufacturing a zinc-oxide thin fihn is conquered by using the new chestnut ESHON promotion film which 
promotes new chestnut ESHON of a zinc-oxide layer. In the further operation gestah of this invention, the new chestnut 
ESHON promotion film promotes texture-ization of a zinc oxide layer. A zinc oxide layer is texture-ized and 
crystallinity and a stacking tendency increase regardless of the substrate type with which a resonator is formed on it. 
[0016] According to another operation gestalt of this invention, the method of manufacturing a resonator is indicated. 
This approach contains the step which offers first the resonator substrate base which has an adhesive layer. Then, the 
new chestnut ESHON promotion film of Ft is formed on an adhesive layer. Then, the spatter of the crystalline substance 
layer of a zinc oxide is carried out in reaction on the new chestnut ESHON promotion fihn. It promotes that a new 
chestnut ESHON promotion layer increases crystallinity and a stacking tendency in formation of a zinc-oxide layer 
regardless of the substrate type with which a resonator is formed on it. In the further operation gestah of this invention, 
the new chestnut ESHON promotion film promotes texture-ization of a zinc oxide layer. And a top electrode is formed 
on a zinc-oxide layer. 

[0017] According to another operation gestalt of this invention, a resonator is indicated. This resonator contains the 
resonator substrate base and an adhesive layer. The new chestnut ESHON promotion film is formed on an adhesive 
layer, and the crystaUine substance layer of a zinc oxide is formed on the conductive new chestnut ESHON promotion 
fihn. The new chestnut ESHON promotion film promotes increasing crystallinity and a stacking tendency between 
formation of a zinc-oxide layer regardless of the substrate type with which a resonator is formed on it. the further 
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operation gestalt - being, the new chestnut ESHON promotion film promotes texture-ization of a zinc oxide layer. A 
resonator contains a top electrode further on the thin fihn layer of a zinc oxide. 

[0018] According to another operation gestalt of this invention, the electron device which uses a resonator is indicated. 
An electron device contains the filter for filtering the antenna for transmitting or receiving at least one signal, and at 
least one signal. Moreover, an electron device contains the mixer for carrying out mixing of the amplifier for amplifying 
at least one signal, and at least one signal. A mixer contains the oscillator which has a resonator. 
[0019] A resonator contains the top electrode formed on the crystalline substance layer of the zinc oxide formed on the 
new chestnut ESHON promotion film on the adhesive layer formed on the resonator substrate base and the resonator 
substrate base, and an adhesive layer, and the new chestnut ESHON promotion film, and the zinc-oxide layer. The new 
chestnut ESHON promotion film does not oxidize, for example, has face-centered lattice cube (fee) structure and <1 1 1> 
orientation. Moreover, the new chestnut ESHON promotion film promotes increase of crystallinity and a stacking 
tendency between formation of a zinc-oxide layer. In the further operation gestalt, the new chestnut ESHON promotion 
fihn promotes texture-ization of a zinc oxide layer. 
[0020] 

[Embodiment of the Invention] In dr awin g 1 and drawing 2 , the resonator 40 by 1 operation gestalt of this invention is 
shown. A resonator 40 may be formed including INTADEJITARUTORANSUDEYUSA (IDT) although it may be a 
bulk acoustic wave (BAW) device, however so that the following explanation may also show a surface acoustic wave 
(SAW) device. 

[0021] A resonator 40 includes the resonator substrate base 50. It is clear for this contractor that the resonator substrate 
base 50 may also contain the air gap sound cavity which is not illustrated. The substrate base 50 contains the substrate 
layer 65. The substrate layer 65 contains siUcon (Si). However, the substrate layer 65 may instead contain a diamond, 
Xtal, silicon carbide (SiC), sapphire (aluminum 203), gallium arsenide (GaAs), and other ingredients clear fi-om 
explanation of this application for this contractor. 

[0022] The resonator substrate base 50 also contains the stack of the dielectric layer formed on the substrate layer 65. 
The stack of a dielectric layer offers functionally the electric insulating-substrate layer 65 fi'om soimd reflexibility and 
the conductive layer which is explained below at a detail and which is formed after that about a BAW device. About a 
SAW resonator application, the substrate layer 65 has higher acoustic velocity compared with a BAW resonator 
application. However, it should be recognized to the SAW application that the stack of a dielectric layer is not contained 
on the resonator substrate layer 65. Similarly, the dielectric layer formed the substrate layer 65 and on it must have a 
higher acoustic impedance about a BAW resonator appUcation compared with a SAW resonator application. 
[0023] In an example, the amorphous diacid-ized silicon (a-Si02) and the amorphous alumimium nitride (a-AlN) layer 
of a lot which carry out altemation are included at least. Here, a dielectric stack may be realized by nine layer stacks 
containing the amorphous diacid-ized silicon (a-Si02) layers 70, 80, 90, and 100, the amorphous alumimium nitride (a- 
AIN) layers 75, 85, 95, and 105 formed on it, respectively, and the amorphous diacid-ized silicon (a-Si02) layer 1 10 by 
the side of the top prepared on the amorphous alumimium nitride (a-AlN) layer 105. 

[0024] It is clear for this contractor that follow, for example, altemative-a configuration and an ingredient are used in 
the above-mentioned instantiation dielectric stack. It can follow, for example, diacid-ized silicon can be used instead of 
amorphous diacid-ized silicon (a-Si02), and amorphous nitriding silicon (a-AlN) can be similarly replaced by 
alumimixmi nitride (AIN). 

[0025] A resonator 40 contains the adhesive layer 115 formed on the amorphous diacid-ized silicon (a-Si02) layer 110. 
The adhesive layer 115 offers ftinctionally the adhesion property for the layer of the consecutiveness formed on it so 
that it may explain below at a detail. Although the adhesive layer 1 15 is continuation, formation of a pinhole should not 
bar the use. The adhesive layer 115 will become clear [ the replacement by the predetermined alloy / to this contractor ] 
from the explanation in here at a zirconium (Zr), a hafiiium (Hf), vanadixmi (V), niobium (Nb), a tantalum (Ta), 
molybdenum (Mo), and a tungsten (W) list, for example, althougji it contains titanium (Ti) or chromium (Cr). The 
adhesive layer 115 may be formed of a sputtering step so that the following explanation may show. 
[0026] The bottom electrode 120 is formed on the adhesive layer 1 15. An electrode 120 contains the new chestnut 
ESHON promotion film for promoting new chestnut ESHON and crystallinity in the textured crystalline substance layer 
formed behind so that the following explanation may show. An electrode 120 is pattemized in the further operation 
gestalt of this invention. 

[0027] The bottom electrode 120 contains platinum (Pt). However, various non-oxidized conductivity alternatives for, 
for example, promoting the crystal growth of consecutiveness like gold (Au), a rhodium (Rh), palladium (Pd), silver 
(Ag), and iridium (Ir) may be used instead. The bottom electrode 120 is a non-oxidizing quality, and it is advantageous 
to have the face-centered lattice cube (fee) structure of perpendicular <1 1 1> orientation to the front face of the resonator 
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substrate 50. 

[0028] Moreover, orientation is carried out and a resonator 40 cx)ntains the textured piezoelectricity layer 125 which has 
the crystal structure which has a perpendicular polar axis, i.e., the c-axis about a URUTSU (Wurtzite) structural 
material, to the front face of the resonator substrate 50, and which aligned atomically. The textured piezoelectricity layer 
125 contains a zinc oxide. However, probably, the range of the permutation and alternative like other ingredients which 
have alumimium nitride (AIN) and URUTSU structure, for example will be clear to this contractor based on the 
indication in here. The zinc-oxide layer 125 may be formed of a reactive-sputtering step so that the following 
explanation may show. 

[0029] The top electrode 130 is formed on the textured piezoelectricity layer 125. The top electrode 120 is also 
pattemized in another operation gestalt of this invention. The pattern relevant to the top electrode 130 is twisted 
although a resonator 40 is a SAW device about whether it is a BAW device. Campbell It reaches. Rosenbaum Refer to. 
Although an electrode 130 contains titanium (Ti) or platinum (Pt), various alternatives which have Au, conductivity like 
palladium (P), and the property of not oxidizing, for example may be used. In another operation gestalt, an electrode 130 
includes the face-centered lattice cube (fee) structure of <1 1 1> orientation perpendicular to the front face of the 
resonator substrate 50, 

[0030] In drawing 3 (a) and 3 (b), the 1st [ of a resonator 40 ] and 2nd alternative-like configurations shown in drawing 
1 and 2 are shown. About dramng 3 (a), the adhesive layer 135 is formed on the resonator substrate base 50. The 
adhesive layer 135 provides with an adhesion property functionally the layer of the consecutiveness formed on it. 
Although the adhesive layer 135 is continuous, formation of a pinhole does not bar the use. Although the adhesive layer 
135 contains titanium (Ti) or chromiirai (Cr), a permutation like a zirconium (Zr), a hafiiium (Hf), vanadium (V), 
niobixmi (Nb), a tantalum (Ta), molybdenum (Mo), and a tungsten (W) will also become clear for this contractor by 
explanation in here, for example. 

[0031] On the adhesive layer 135, the bottom electrode 140 containing aluminum (aluminum) is formed. Moreover, the 
textured film 145 of the platinum (Pt) for promoting new chestnut ESHON and crystalHnity in the layer formed behind 
is also contained on an electrode 140. On the textured film 145, the piezoelectricity crystalline substance layer 150 and 
the top electrode 155 are formed. 

[0032] In drawingl (b), the adhesive electrode layer 160 is formed on the resonator substrate base 50. Although the 
adhesive electrode layer 160 contains titanium (Ti) or chromium (Cr), a permutation like a zirconium (Zr), a hafiiium 
(Hf), vanadium (V), niobium (Nb), a tantalum (Ta), molybdenum (Mo), and a tungsten (W) will become clear to this 
contractor by explanation in here, for example. The textured film 165 for promoting new chestnut ESHON in the layer 
behind formed on the adhesive electrode layer 160 is formed. On the textured film 165, the textured piezoelectricity 
layer 170 and the top electrode 175 are formed. 

[0033] In drawing 4 (a) and 4 (b), the plan of the transverse-plane acoustic wave (SAW) device 200 and the bulk 
acoustic wave (BAW) device 220 is shown. The SAW device 200 contains tiie electrode elements 205 and 210 of the 
pair formed on the resonance element 215. Each electrode elements 205 and 210 which work as 
INTADEJITARUTORANSUDEYUSA (IDT) enable an acoustic wave to spread in the direction of an axis of abscissa. 
On the contrary, the BAW device 220 enables propagation of the compressive direction acoustic wave of an axis of 
ordinate including the bottom, the top electrodes 225 and 230, and the resonance element that was formed between them 
and that is not illustrated. 

[0034] The flow chart of the approach of manufacturing a resonator is shown in drawing 5 . As mentioned above, the 
resonator manufactured may be an acoustic wave component like a BAW device or a SAW device. Moreover, although 
a resonator contains the textured piezoelectricity layer of a zinc oxide, various alternatives become clear to this 
contractor by the indication in here. 

[0035] First, this approach contains the step (240) which offers the resonator substrate base. As mentioned above, the 
resonator substrate base contains many layers of stack structure. However, it is clear to this contractor that the resonator 
substrate base's air gap soxmd cavity may also be included. 

[0036] The resonator substrate base contains a substrate layer. In 1 operation gestalt of this invention, a substrate layer 
contains siUcon (Si). However, various replacement is clear for this contractor, and a resonator may contain a diamond, 
Xtal, silicon carbide (SiC), sapphire (aluminum 203), gallium arsenide (GaAs), and other ingredients clear [ from the 
indication in here ] to this contractor. 

[0037] The resonator substrate base also contains the stack of a dielectric layer. A dielectric stack contains the mutual 
amorphous diacid-ized silicon (a-Si02) layer and mutual amorphous alumimium nitride (a- AIN) layer of a lot at least. 
In an example, a dielectric stack contains nine layers. Here, the nine-layer stack of a dielectric contains the amorphous 
diacid-ized silicon (a-Si02) layer of the maximum upper layer arranged on four amorphous alumimium nitride (a- AIN) 
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layers formed, respectively foxir amorphous diacid-ized silicon (a-Si02) layer and on it, and the top amorphous 
almnimium nitride (a- AIN) layer. 

[0038] It is clear for this contractor that altemative-a configuration and an ingredient can use it for a stacked dielectric 
layer. It can follow, for example, diacid-ized silicon (Si02) can use it instead of amorphoxis diacid-ized silicon (a-Si02), 
and alumimium nitride (AIN) can consider as instead of [ of amorphous alumimium nitride (a- AIN) ] similarly. 
[0039] After offering the resonator substrate base, a PURIKURIN step (250) is performed. This step means making the 
best base front face clean, before forming a layer on it. Although a PURIKURIN step may be performed using various 
known approaches, it is convenient to make a substrate clean under existence of an argon (Ar) and a nitrogen (N2) 
plasma edge. Moreover, it is desirable by performing base pressure measurement with a vacuum gage to evaluate the 
cleanness of a chamber before activation of a PURIKURIN step. 

[0040] Next, an adhesive layer is formed on the best diacid-ized silicon layer made clean. An adhesive layer offers 
functionally the adhesion property over the layer of the consecutiveness formed on it. Although the adhesive layer is 
continuous, formation of a pinhole does not bar the use. Although an adhesive layer contains titanium (Ti) or chromixim 
(Cr), a substitute like a predetermined alloy will become clear from the publication in here by this contractor at a 
zirconium (Zr), a hafiiium (Hf), vanadium (V), niobium (Nb), a tantalum (Ta), molybdenum (Mo), and a tungsten (W) 
Hst, for example. 

[0041] It sets in 1 operation gestah of this invention, and an adhesive layer is formed of the sputtering step under 
existence of the argon (Ar) plasma. Other various conditions and parameters including pressurizing a substrate and 
heating by the DC power supply are used for this sputtering step, and it is realized conveniently. Moreover, before 
forming an adhesive layer, it is desirable to make a sputtering target clean. 

[0042] If the adhesive layer of desired thickness is obtained, the new chestnut ESHON promotion film for promoting 
consecutive new chestnut ESHON and crystallinity will be formed on an adhesive layer. The textured film works 
fimctionally as an electrode and has a non-oxidizing conductivity property desirably. In 1 operation gestalt, although the 
new chestnut ESHON promotion film which works as an electrode contains platinum (Pt), various non-oxidizing 
altematives like Au may be used, for example. In another operation gestalt, the new chestnut ESHON promotion film 
has the face-centered lattice cube (fee) structure of <1 1 1> orientation so that the atomic plane of the crystalline 
substance structure formed may become parallel to the resonator substrate base and new chestnut ESHON of the 
textured piezoelectricity layer formed behind may be promoted further. 

[0043] Tlie new chestnut ESHON promotion fibn is pattemized in the fiarther operation gestalt of this invention. The 
new chestnut ESHON promotion film is desirably formed of a sputtering step under existence of the argon (Ar) plasma. 
This sputtering step is realized using other various conditions and parameters including pressurizing a substrate and 
heating using a DC power supply. Before forming the new chestnut ESHON promotion film, it is desirable to make a 
sputtering target clean. 

[0044] Then, orientation is carried out and the textured piezoelectricity layer which has the crystalline substance 
structure which aligned atomically is formed on the new chestnut ESHON promotion fibn. In 1 operation gestalt of this 
invention, a textured piezoelectricity layer contains a zinc-oxide thin film, for example, it is Ar:02. Under existence of 
the reactant plasma [ like ], it is formed of a reactive-sputtering step. As for this reactive-sputtering step, it is desirable 
to realize using other various conditions and parameters including pressurizing and heating a substrate using RF power 
source. 

[0045] Moreover, before forming a textured piezoelectricity layer, it is desirable to make a sputtering target clean. In 
another operation gestalt, the resonator substrate base containing tiie textured film which forms an adhesive layer and 
the 1st electrode is rotated, while a reactive-sputtering step is performed. Moreover, although the thin film of a zinc 
oxide is used for this invention to a textured piezoelectricity layer, a substitute like other ingredients which has 
URUTSU structure will become clear by this contractor at alimiimium nitride (AIN) or a cadmium-sulfide (CdS) list 
based on the indication in here. 

[0046] If a textured piezoelectricity layer is formed, it will be the 2nd, namely, a top electrode will be formed. A top 
electrode may be pattemized so that electric contact may be formed. A top electrode contains aluminum (aluminum). 
However, various altematives like Ti or Au will become clear for this contractor based on the indication in here, for 
example. Fundamentally, these substitutes can characterize under the condition that they are conductivity, an adhesive 
property, and/or a non-oxidizing quality. Moreover, it must be made for the load to the alternative chosen (mass 
loading), a consistency, and acoustical loss not to have to have a bad influence on the capacity for a textured 
piezoelectricity layer to resonate. 
[0047] 

[Example] In one example, the resonator was formed so that it might have the fimdamental frequency of about 3.5GHz. 
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The resonator substrate base used for this purpose is (Sihcon Si) substrate base, and each of five consecutive amorphous 
di^cid-ized silicon layers and an amorphous alximimium nitride layer had the thickness of about 4300A and 7600A, 
respectively. The adhesive layer of the titanium (Ti) formed on the best amorphous diacid-ized silicon layer had the 
thickness of about lOOA, and both the new chestnut ESHON promotion fibn of Pt and a top electrode had the thickness 
of about lOOOA respectively. The zinc-oxide layer sandwiched between the new chestnut ESHON promotion fihn of Pt 
and a top electrode had the thickness of about 0.72 micrometers. 

[0048] In this example, the pre clean (pre-clean) step contained in about 200 degrees C the step which heats a substrate 
in the argon under plasma discharge which has the ratio of 3:2 of the pressure of the step which cleans a chamber first 
by the base pressure of abbreviation 9xlO-8Torr, and about 10 mTorr(s) (Ar), and the ambient atmosphere of nitrogen 
(N2). Then, the sputtering step was performed and (Titanium Ti) adhesive property layer was manufactured. Were 
PURISUPATTA [ for about 30 seconds ] the sputtering target first, and the titanium (Ti) spatter was carried out on the 
best amorphous diacid-ized silicon layer, and the titanium (Ti) layer was formed. 

[0049] This sputtering step was the sputtering tool to which electric power was supphed according to 3kWDC power 
sources, in the pressure of about 6 mTorr(s), heated the substrate at about 200 degrees C, and was performed. Then, 
after the pre spatter of the sputtering target was carried out for about 30 seconds, the textured platinum (Pt) thin film 
was formed. Sputtering of a platinum (Pt) thin film was the sputtering tool to which electric power was supplied 
according to 3kWDC power sources, in tiie pressure of about 10 mTorr(s), heated the substrate at about 200 degrees C, 
and was performed. 

[0050] About the zinc-oxide thin film, a (radio fi-equency RF) planar magnetron sputtering tool and ANELVASPF- 
332H were used in order to form the zinc-oxide film. This tool consists of an RF power source in the very-low- 
temperature vacuxim pump for realizing a base pressure lower than 5xlO-7Torr, and the fi-equency of 13.56MHz 
equipped with the matching unit. 

[0051] RF power source had 2.0kV plate voltage and 91mA plate current, the incidence power of 120W, and the 
reflective power of 75W. Moreover, a tool is a 3 inch diameter coaxial planar magnetron under a target electrode holder, 
and Ar and 02. The quartz watch lamp for heating a substrate was used for the gas inlet list. The zinc target was a 3 inch 
diameter and was 3nmi fi"om spacing of 9.5cm, and 2.5 inch target aperture fi"om 0.125 inch thickness and a substrate. 
[0052] a zinc target - Pure Tech firom - the thing of 99.995% of purity was obtained. Zn target is Ar:02 in the ratio of 
1:1 which carries out a discharge at 5sccm flow rate to each gas with the changing chamber pressure. The reactant 
spatter was carried out in the plasma. In the deposition step, the 4 inch Maine butterfly valve was prepared in order to 
control the total pressure in a system. Ar and 02 It was mixed beforehand and high grade gas [ like ] was introduced 
into the system. The flow rate was adjusted by the manual leak bulb, and was measured using the flow meter obtained 
fi"om Matiheson. The total working pressure in a system is MKS Baratron. It was measured with the capacitance gage. 
[0053] In advance of deposition of the zinc oxide to a substrate, the pre spatter of the target was carried out for 10 
minutes. The shutter was formed in order to prevent zinc-oxide deposition of during this period and a up to [ a 
substrate ]. A shutter is removed after a PURISUPATTA ring and, thereby, the plasma impedance was changed. As a 
result, RF power source was readjusted using the accompanying matching unit, and the sputtering process step was 
optimized. The zinc-oxide thin fihn had all about 2-hour sputtering time amount and a sputtering rate for 64Ayto the 
obtained thickness of about 0.72 micrometers. 

[0054] The substrate has been arranged to a target firont face between sputtering at juxtaposition at spatter down 
geometry. The substrate was intentionally heated with the built-in quartz watch lamp, or was heated by energy-particle 
collision by the temperature between 45 degrees C and 65 degrees C to the temperature which changes to 700 degrees C 
fi-om 200 degrees C. substrate temperature - the bottom of a substrate - and it was measured by the heat conductive 
pair contacted and prepared. 

[0055] In drawing 6 , the relation between the half-value width of omega is shown as a Amotion of substrate temperature 
whenever [ resistivity / which is called "a rocking curve (rocking curve)" generally / the zinc oxide thin film formed on 
the textured fibn of Pt /, and angle-of-dififraction ]. This graph shows the result of the example mentioned above. 
Ideally, a resonator must have the greatest resistivity and the greatest, minimum rocking curve, x line diffraction was 
used and the graph showed that a heating step (about 600 degrees C thru/or 650 degrees C) was advantageous in 
formation of a zinc-oxide thin film. 

[0056] In drawin g 7 , the block diagram of the radio fi-equency (RF) device 300 by another operation gestalt of this 
invention is shown. The RF device 300 shows one application of this invention. Based on the indication in here, the RF 
device 300 may be realized by other electron devices which need other transmitters and/or applications, and resonators 
for a Personal Communication Service (PCS) device, a cellular phone machine, a pager, a commimication satellite, and 
a list so that clearly for this contractor. 
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[0057] The RF device 300 contains the antenna 305 for transmitting or receiving the signal from duplexer (diplexer) 
3 If). Duplexer 310 is combined with the transmitter which is not illustrated in the altemative operation gestalt. To a 
filter 315, it filters and duplexer 310 generates delivery and the signal which had the band of a result restricted for a 
signal. The signal which had the band restricted is amplified by the amplifier 320, and a filter is carried out with a filter 
325, and it generates the signal which had the band restricted further. 

[0058] The signal which had the band restricted twice is passed to a mixer 330 after that. A mixer 330 mixes the signal 
which had the band restricted twice with the local-oscillator signal by which was generated by the local oscillator 340 
and the filter was carried out with the band limit filter 335. And in order to remove a local transmitter signal, the band 
limit filter 345 is passed by the acquired output signal which was mixed. As a result, the intermediate frequency (IF) 
output 350 is generated as an output of a fiUer 345. The output of a filter 345 is passed to IF receiver component wWch 
is not illustrated for consecutive processing. 

[0059] In this operation gestalt, a local oscillator 340 contains the resonator formed from the thin film. As mentioned 
above, a thin film resonator has the resonator substrate base, a bottom electrode, an adhesive layer, the new chestnut 
ESHON film, the thin fihn textured piezoelectricity layer by which reactive sputtering was carried out, and the stack 
structure containing a top electrode. The textured piezoelectricity layer in 1 operation gestalt by which the reactant 
spatter was carried out will become clear [ an altemative ] for this contractor by the indication in here, although it 
contains a zinc oxide. It should become clear for this contractor that a resonator filter realizes and filters 3 15,325,335 
and 345 get. 

[0060] Although relation with an instantiation-operation gestalt explained specific invention, this application is not 
limited to this. Although this invention was explained above, the operation gestalt additional in various deformation lists 
of an instantiation-operation gestalt will also become clear for this contractor with reference to the specification, without 
separating from the pneuma of this invention. Although the method of manufacturing a resonator and a resonator was 
indicated, probably, it will be clear for this contractor this invention's for it to be able to apply to other devices based on 
the transducer phenomenon of the resonator which changes electric energy into a filter list like a band limit filter at 
mechanical oscillation and which reaches and changes mechanical oscillation into electric energy. Moreover, the 
structure and its manufacture approach of the textured zinc-oxide film which uses the new chestnut ESHON promotion 
film may have other additional applications, such as a resonator which becomes clear for this contractor based on the 
indication in here. 
[0061] 

[Effect of the Invention] According to this invention, the thin film zinc-oxide resonator which has higher crystallinity 
and a higher stacking tendency, and its manufacture approach can be offered, without affecting the resistivity. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by tbe use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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